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suffered by gases on combination is also very simply related to the volume of one of them."
Gay-Lussac said that the properties of gases which are expressed in the words I have quoted are in keeping with other properties of- gases, such as their equal dilatation by heat and equal diminution of volume by pressure; he regarded the relations between the combining volumes of gases as "a new proof that it is only in the gaseous state that substances are in the same circumstances and obey regular laws."
The following is a summary of the evidence whereon Gay-Lussac rested his conclusions. Equal volumes of fluoboric acid l and ammonia, muriatic acid and ammonia, and carbonic acid and ammonia, combine to form neutral salts; fluoboric acid and carbonic acid also combine with twice their volume of ammonia to form sub-salts. Sulphurous acid gas combines with half its volume of oxygen to form sulphuric acid, and carbonic oxide combines with half its volume of oxygen to form carbonic acid. Gay-Lussac referred to experiments made by Humbolclt and himself, according to which hydrogen combines with half its volume of oxygen to form water,2 and to experiments of A. Berthollet which gave the ratio of the volumes of nitrogen and hydrogen that form ammonia as 1:3. In no case does Gay-Lussac give details of his experiments.
Taking Davy's analyses of three oxides of nitrogen, and " reducing these proportions to volumes/7 he obtained these results:
Nitrogen.           Oxygen.
Nitrous oxide ................  100               49'5
Nitrous gas ............... ...  100              108-9
Nitric acicl ..................  100              2047
Gay-Lussac took the first and last of these ratios as 100 : 50 and 100:200, respectively: with regard to nitrous gas (nitric oxide) he said he had himself burned "the new combustible substance from potash77 in 100 volumes of this gas and obtained exactly 50 volumes of nitrogen. His experiments with chlorine led to a result which now seems extraordinary, namely, that oxygenated muriatic acid (that is, chlorine) is composed of
the method of its preparation, Gay-Lussac's fluoboric acid was evidently boron trifluoride.
2 Journal de Physique, 60, 129 (1805).